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as induction noises : many attempts seem to have been 
made to overcome them, and success has been achieved 
only at a great cost. The author, in investigating the 
causes of these disturbances, was led to make use of the 
force from which they were derived, and in the phonopore 
we have an instrument which is based on the results of 
the investigation. 

This system of telegraphy is used in conjunction with 
the ordinary system, with the addition of certain instru¬ 
ments and apparatus. Short and rapid electrical im¬ 
pulses (which have no effect on the telegraphic instru¬ 
ments as usually employed) being sent successively along 
the ordinary wire by means of other apparatus forming 
part of the system, this pulsatory current is enabled to 
work relays and other telegraphic instruments ; no in¬ 
terruption is caused in the ordinary telegraphic signals, 
which may be worked as usual and transmitted through 
the same conductor at the same time. 

Of the instruments in the above-mentioned circuit, the 
principal one is that called by the author the phonopore ; 
its action consists in allowing the vibratory impulses to 
pass freely through it, while ordinary currents, such as 
those used in telegraphic working, are stopped by it. 

Previous to the description of the simplex phonopore 
telegraph, the author relates some of the experiments 
that led him to devise these ingenious instruments. The 
technicalities pertaining to the principles of their con¬ 
struction and to the methods of arranging them in circuit 
are then entered upon, and finally a comparison is drawn 
between the ordinary telegraph and the phonopore 
telegraph. 

The five reports written by well-known men and inserted 
at the end speak of this new system as highly valuable. 
The following brief extract shows in a few words Prof. 
Silvanus P. Thompson’s view of the utility of the system:— 
“ In my opinion the experiments and demonstrations 
have been successful in establishing the entire practica¬ 
bility of satisfactorily working the simplex phonopore 
telegraph simultaneously with the ordinary telegraphs 
(both needles and Bright’s bells) upon the same ordinary 
telegraph line.” 

In concluding our remarks, we must add that the sub¬ 
ject-matter is presented in English and French, printed 
side by side ; numerous illustrations are given showing 
the actual instruments, while others, in diagrammatic 
form, explain the methods of arranging them in circuit. 
Altogether the work is one that will be read with interest 
by electricians and by all those connected with practical 
telegraphy. 

7 he Naturalist of Cumbrae: being the Life of David 

Robertson. By the Rev. T. R. R. Stebbing. (London : 

Kegan Paul, Trench, Triibner, and Co., 1891.) 

Mr. Robertson, who is now in his eighty-fifth year, has 
done much good work as a marine zoologist; and the 
present record of his career will interest not only his 
personal friends, but all readers who admire energy, 
enthusiasm, and intellectual resource. It is no easy task 
to write a biography of one who is still alive, but Mr. 
Stebbing has done his work skilfully and with good taste, 
erring only occasionally by reference to small details 
which are scarcely worthy of a place in a serious narra¬ 
tive. For many years, as a boy and young man, Mr. 
Robertson worked as a farm labourer ; but, having much 
intelligence, he missed no opportunity of cultivating his 
mind, and he contrived to fit himself for the study of 
medicine in Glasgow. Although he passed through the 
regular medical course, he preferred business to the life 
of a doctor ; and he was successful enough to be able, in 
i860, to retire with a competency. He had long been 
interested in various branches of natural science, and 
now he had leisure to gratify his tastes to the utmost. 
He settled on the Island of Cumbrae, and there he has 
since worked at marine zoology so steadily, and with so 
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ready a power of interpreting observed phenomena, that 
he has added considerably to our knowledge, and has 
had many opportunities of being of service to eminent 
naturalists, with whose requests for specimens or in¬ 
formation he has always been delighted to comply. It 
is pleasant to read of the friendships thus formed, and of 
the fine qualities which are so cordially appreciated by 
all to whom Mr. Robertson is personally known. The 
book belongs in some ways to the class which Mr. Smiles 
has made popular, but Mr. Stebbing’s hero is distinguished 
by geniality and modesty of character from the type 
which most people are apt to associate with the idea of 
“ self-made men.” 

By Track and Trail: a Journey through Canada. By 
Edward Roper. (London: W. H. Allen and Co., 
1891.) 

This book is rather too long, but it contains many inter¬ 
esting passages, and will give much pleasure to any readers 
who may have special reasons for desiring to obtain in¬ 
formation as to the prospects of settlers in the Dominion. 
Everything set down with regard to agricultural matters is 
a repetition of what the author heard from men whom he 
either knew or believed to be trustworthy. His general 
conclusion is that there is no country under the British 
flag where a prudent settler has better chances than in 
Canada. In the course of his narrative he gives some 
very bright descriptions both of places and people ; and 
he has brought together some valuable notes on the 
aborigines. Numerous reproductions of original sketches 
by the author illustrate his story. 

An Etymological Dictionary of the Gertnafl Language. 
By Friedrich Kluge. Translated from the Fourth 
German Edition by J. F. Davis. (London : George 
Bell and Sons, 1891.) 

Prof. Kluge’S work, of which this is a translation, is 
well known to all students of the etymology of the Ger¬ 
man language. The author has not only extensive know¬ 
ledge, but a sound and penetrating judgment; and he 
displays a remarkable power of presenting concisely and 
lucidly results at which he can have arrived only after 
careful and elaborate research. Mr. Davis’s translation 
is in every way worthy of the original, and no one who 
may have occasion to use it will fail to appreciate the 
skill with which he has accomplished a difficult and 
useful piece of work. 

Nature’s Wonder- Workers. By Kate Lovell. (London : 
Cassell and Co., 1890.) 

In this book, Miss Lovell tells the life-histories of various 
insects, her object being “not so much to teach as to 
give fresh interest to the living, often despised creatures 
which constantly cross our path.” She writes clearly and 
gracefully, and the information she presents has been de¬ 
rived from the best and latest authorities on entomology. 
The volume is well illustrated, and will stimulate the 
interest of its readers in some of the more curious facts 
of natural science. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Phosphograms. 

If a glass plate (or a celluloid film) is evenly coated with 
phosphorescent calcium sulphide in a suitable menstruum, and 
then exposed for a few minutes in a photographic camera, a 
phosphorescent negative can be taken of a sunlit view. When 
this plate is carefully applied to an ordinary photographic film 
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for a short period in the dark room, on developing the latter a 
reversed negative (or phosphogram as I prefer to call it) of the 
original picture is permanently produced. If the picture con¬ 
sists (as in my case) of a vista of smoke-stained chimney-pots, 
the slated roofs and stuccoed walls of adjacent houses, the 
negative, under favourable circumstances, will show considerable 
traces of natural colours. In the case of phosphorescent calcium 
sulphide, which glows with a beautiful purple violet light, it is not 
difficult to understand why it acts on the gelatine film so readily 
as it does. Both the phosphorescent rays and the most active 
photo-chemical rays belong (as is well known) to the most re¬ 
frangible rays of the solar spectrum ; that the one should thus 
react on the other is not surprising. 

If, instead of using the colourless calcium sulphide, as above 
described, we stain the mixture with an alcoholic solution of 
rosanilin acetate before applying it to the glass plate, on ex¬ 
posure to daylight it glows with a deeper intensity, and it still 
acts, although with less vigour, on a photographic film. M. 
Verneuil (Comptes rendus, civ. 501), and M. Becquerel 
(ibid., 551), have investigated the causes of phosphorescence in 
calcium sulphide from a chemical standpoint, and the latter has 
shown that the colour of the light may be changed to a bright 
green by the admixture of a trace of lithium carbonate or of 
potassium persulphide, and to an orange-yellow by the addition 
of manganese peroxide. The green phosphorescence acts 
feebly, the orange-yellow scarcely at all, upon the ordinary gela¬ 
tine film. The bromo-iodide plates are clearly only imperfectly 
responsive to coloured rays. To attempt coloured photography 
with the present dry plates is eminently unsatisfactory. By 
staining the film some makers have succeeded in increasing the 
sensitiveness of the plate to the less refrangible red rays, but my 
own experience leads me to conjecture that the green and green- 
yellow rays are quite as difficult to intercept by our modern 
plates as the deep-red, if they are not more so. 

Brighton, March 28. W. Ainslie Hollis. 


Neo-Lamarckism and Darwinism. 

Under the above heading (Nature, March 26, p. 490) 
Prof. Henslow gives some criticisms of my paper on the Alpine 
flora, which seem to show that, for the sake of brevity, I unin¬ 
tentionally rendered my views obscure to him and possibly to 
others who share his opinions. It is therefore fortunate that he 
should have stated his difficulties, in order that I may try to 
explain what it was I intended, taking the various points in 
succession. 

(1) I wrote “dwarfing may be—doubtless often is—the direct 
result of environment, as lack of nourishment. ” This, I believe, 
is strictly true as regards individual plants, and I do not think it 
affects the argument that dwarfing may also be due to other 
causes. Certainly, insufficient nutriment may cause extreme 
dwarfing altogether apart from cold : for instance, I very well 
remember some minute but flowering specimens of Matricaria , 
only an inch or so high, found by Mr. J. W. Horsley in a dry 
place near Chiswick, where the normal fully-developed form of 
the plant is abundant. 

And if dwarfing is the result of cold, how is it explained that 
plants on different soils at the same altitude vary so much in 
this respect ? Thus, along Swift Creek, in Colorado, Mertensia 
sibirica , which grows in very damp ground and in the rich 
vegetable deposits on the immediate banks of the creek, is large, 
tall, and rank, with broad leaves; while a species of the same 
genus, growing close by on the more exposed, dry, and more 
barren prairie land, is very much smaller, more compact, and 
with narrow leaves. Again, at the same place, Oxytropis lam- 
berti , when growing in the damper ground by the creek, is tall, 
rank, and has white or very pale flowers ; while on the adjoining 
prairie the same species is low, depressed, altogether smaller, 
and with crimson flowers, which turn purple in drying for the 
herbarium. 

I did not say, and certainly would not say, that dwarfing was 
always the result of bad or insufficient nourishment; but neither 
is it always or normally the direct result of cold. 

(2) When dwarfed varieties or forms have been produced by 
environmental conditions or otherwise, it is natural enough that 
they should tend to revert to the original type when removed 
again to the original conditions. Nevertheless, true Alpine 
dwarfed species do retain their characters when grown at low 
altitudes artificially. Florists 3 catalogues are full of allusions to 
dwarf varieties and species, most of which are very constant. 
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As I write, I can see a clump of Scilla sibirica out of the window, 
and certainly it appears to me to have the true characters of the 
species, and the long cultivation which this species has under¬ 
gone has not changed it into a large and more diffuse species 
like Scilla nutans . Minute species of Narcissus , Gentiana , and 
Silene , which come from mountain regions, may surely be grown 
in England without starting up and simulating the large tem¬ 
perate-region forms of those genera. I don’t mean to say that 
dwarfing, like other specific characters, may not become changed 
or lost in time if the circumstances are favourable, or the utility 
of the peculiarity ceases, but I think it will be generally ad¬ 
mitted that low stature, as a specific character, often proves as 
constant and hereditary as other specific characters. 

(3) Surely it is not necessary to demonstrate that tall plants 
would be likely to be injured by the winds on Alpine summits? 
The trees at timber-line in Colorado would, I should think, 
convince anybody of this. Those which are exposed frequently 
bear branches only on the side towards the valley, the others 
having succumbed at an early stage to the violence of the winds. 
The trees at their highest limit are shorn off almost as if with a 
knife, so that, going down the slope, one does not meet with a 
full-sized tree until the topmost branches are able to obtain some 
shelter from the tree above it; so that, although the trees grow 
to timber-line, they do not raise their summits above it. Also, 
one may find some old stumps, perhaps fifty yards above the 
present timber-line, on the Sangre de Cristo Range, showing 
that, for some reason, trees which formerly grew there have 
since succumbed. 

(4) I have not myself made any experiments to test the addi¬ 
tional warmth that might be derived from close proximity to the 
ground, but I think the point is well established. The rocks 
and the surface of the ground would surely retain a certain 
amount of heat, and beds of vegetable tissue, such as peat, do 
not readily cool. Thus, Mr. E. J. Lowe relates ( Conckologist , 
1891, p. 4) that, in the great frost of 1860-61, the River Trent 
was frozen over ; but a drain, cut through a bed of organic soil, 
though only a foot wide, and containing less than 12 inches in 
depth of water, remained unfrozen. 

(5) As to “partial shelter ” : is it not clear that dwarfed 
plants, which grow close to the ground, and often between rocks 
or under projecting ledges (as in the manner of Alpine plants), 
will be partially sheltered, and thereby advantaged? 

(6) Of course, I do not suppose that plants know anything 
about the coming season ! Only this, those plants which 
naturally grew quickly and through rapid metabolism came to 
early maturity, would survive, while those which did not do so 
would perish. It is a simple example of natural selection. 
Various weeds and other wild plants, notably Cleome integrifolia , 
are in Colorado often accidentally.sown as seeds dropped from 
hay, and thus appear round human habitations some hundreds 
of feet above their proper altitude. They grow and flourish, 
and duly flower, but they cannot mature their seeds in time, 
and hence never perpetuate themselves at these altitudes. The 
Indian corn, Zea mats, varies considerably in its period for 
maturing. It can be grown in England, but does not sufficiently 
often mature to be a paying crop. In America, the quickly- 
maturing varieties can be grown at greater altitudes and lati¬ 
tudes than the others. Given such variation, is it not obvious 
that natural selection would preserve the more rapidly-maturing 
kinds where the summer was short? Let anyone take varieties 
of Indian corn differing in the period of maturing, and grow 
them at the extreme altitude at which this species can be culti¬ 
vated, and it will not take a botanist to predict the success of 
the one and the failure of the other. 

T. D. A. Cockerell. 


The Whirling Ring and Disk. 

I regret that the interjection of a paradoxical rider to 
my proposition regarding a whirling ring should have had the 
effect of embedding in a storm of protest Prof. Ewing’s interest¬ 
ing point concerning a disk. Let me do the best I can to set 
matters straight and clear. 

First, it is plain that my rider concerning a cable was not 
well worded, and whereas it is quite true that a weightless 
steel girdle round the earth would be broken by its whirl¬ 
ing tension, it would have been better to avoid any appeal 
to flotation as a practical means of securing weightlessness. 
The simplest plan is to abandon the cable illustration alto- 
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